RESEARCH SUMMARY
This paper presents 10 years of phenological observations of common forest flora of the Northern Rockies. Descriptions of important phenological events and earliest, latest, and average dates of their occurrence are included. Phenological data were collected on many National Forests, as well as Yellowstone and Glacier National Parks, at more than 40 locations ranging from eastern Montana to northern Idaho. Summaries include 50 forest species--13 conifers, 22 hardwood trees and shrubs, and 15 herbaceous plants.
Six summary tables are used to stratify the phenological information for the above three vegetation groupings both east and west of the Continental Divide. This phenological information has the potential for much practical application where timing of events such as leafing, pollination, cone opening, and others are key to scheduling specific management and research activities , .
INTRODUCTION
Phenology--many foresters and 'botanists talk about it, but few do anything about it. Perhaps it has been a function of low demand, difficulty of making meaningful measurements, failure to see its application, or a host of other reasons.
Unfortunately, much of the phenological data collected have been for specific and immediate purposes, such as range condition or fire danger.
Little has been published nationally or in the Northern Rockies. Although some phenology information is available for the Northern Rockies, no comprehensive data for the mountain forest flora have been readily available.
The mix of forest uses, priorities, and management intensities is changing in the Northern Rockies.
Lands are being managed for an increasingly wider range of resources, requiring a greater breadth and depth of knowledge about vegetation. As a result, the whole vegetation complex is assuming more importance, regardless of the resource values being featured in management .
Not only is the management activity itself important, but in many cases, the timing of the activity is important. This is not something we recently discovered.
R. H. Weidman, who was primarily responsible for this study, said in his USDA Forest Service Northern Rocky Mountain Forest Experiment Station study plan of 1928: Knowledge of the phenological events of the forest are essential to a thorough understanding and organization of forestry operations.
It is particularly desirable to know the time of leafing and pollination, the time of cone opening and seed dispersal, the time that diameter and leader growth commences and ends.
It is, moreover, as important to know the time that seed germinates in natural locations as in nurseries. To properly understand inflammability conditions in connection with fire protection, it is important to know also when shrubs become succulent, when the principal perennials cover the ground, and when they wither and die.
The practical value of phenological observations has long been recognized in grazing management to determine range readiness and other matters. The forest pathologist and the forest entomologist have to correlate the seasonal development of host plants with the behavior of the rust or insect parasite. Now, because of broadening management and research perspectives, demand is accelerating for information concerning phenology of forest species found in the Northern Rockies. We have had to search the archives in attempts to find the data. The archives we have looked to most frequently are an extensive set of phenological data collected on forest lands in the Northern Rockies from 1928 to 1937. For various reasons, these data were never published and few people are aware they even exist.
We feel that even though the collection period overlapped the Roaring 20 's and the Great Depression, the research is just as valuable now as then.
Computational techniques not available at the culmination of the study in 1937 now make it possible to make the data more meaningful than practicably possible at that time.
Many phenological studies in this century have attempted to relate phenological events to various meteorological data. Fire-weather records, mainly temperature, were available for many of the locations used for the 1928 to 1937 phenological data.
Ellison^attempted to link the weather and phenology data, but his results were disappointing in that no real meaningful relationships were detected.
Data Collections
As many as 16 different phenological events were recorded at the outset of the study in
1928.
During the next 10 years this was gradually reduced to the more meaningful and measurable events--10 events in the conifers, 9 in the hardwood trees and shrubs, and 11 in the herbs. Included were events such as bud burst, pollen shedding, seed fall, leaf fall, and others.Â t each phenological station, conifers, hardwood trees and shrubs, and herbaceous plants common to the locality were measured phenologically.
In 1928, sampling included 12 conifers, 16 hardwood trees and shrubs, and 14 herbaceous species.
As discussed later, this list was expanded during the following 10 years.
Some stations had few species, and some had many, but none had all of the above combination of species represented.
Phenological stations were established near ranger or other forest headquarters occupied during the growing season, near a weather station, and in a spot "representative" of the forest type of the area.
One or more persons at each study area were assigned to record the phenological events weekly by species. A study plan by R. H. Weidman in 1928 detailed the methods for all phenological stations, serving as a common guide for all observers.
Observers selected were to be "men who have enough practical knowledge of botany to make reliable records, and who at the same time are personally interested in making observations of this sort." In reality, weekly measurements were simply not possible on all areas, and in some cases a whole season was missed because of insufficient staffing or higher priority work schedules.
Analysis Methods
In 1933, Ellison prepared an internal report of the results of 5 years of data from six phenology stations in forests of the white pine type.
He searched for relationships to illustrate "fundamental principles as to the relation of vegetative events and the causal factors of air and soil temperature." He felt unsuccessful in this effort. As a result, nothing was published.
Subsequent internal discussions and reports by Watts, Koch, Haig, and Weidman pointed out that the "practical usefulness of simply knowing earliest, latest, and average dates of beginning and ending of vegetative activities" was the most important information from the study. Again, nothing was formally published and interest in phenological studies apparently waned.
See the appendix for definitions of the phenological events used in this study. Increased interest in the seventies prompted us to resurrect the data and summarize them in a form that we feel both takes advantage of the strengths of the data and puts them in usable form. As suggested by some of the earlier workers, we extracted the earliest, latest, and average dates, plus standard errors, of the phenological events.
Because not all stations were read for the whole study period, not all events were recorded every year for each station, and because some stations were added and some dropped, a uniform data base was not available. So that at least some data could be summarized for nearly every event for every species, it was necessary to combine data. We chose to combine data from those stations east of the Continental Divide and the same for those west of the Divide.
RESULTS
Included in the results are 50 different species--13 conifers, 22 shrubs and hardwoods, and 15 herbaceous species. Of these, 7 conifers, 17 shrubs and hardwoods, and 7 herbs were conmion to and were measured on both sides of the Continental Divide.
Of course, some species occur only west or east of the Divide.
The number of observations for a given species, east or west of the Divide, and in a given phenological event, was essentially a function of species abundance and distributions. Numbers ranged as high as 82 observations for starting date of lodgepole pine shoot elongation east of the Divide, to only one observation for several event -species-area combinations.
Two main geographic areas (east and west of the Continental Divide) , and three plant classes [conifers, hardwood trees and shrubs, and herbs) are used to stratify the data. Figure  7 illustrates the sequence of phenological events for two common forest species of the Northern Rockies. Tables 1-b document Ceanothus velutinus has no bud scales. "Shoots Start" would be a better term than "Leaf Buds Burst" for this species.
11 Ceanothus velutinus has no bud scales. "Shoots Start" would be a better term than "Leaf Buds Burst" for this species.
13 
SUMMARY
Our object has been to present a useful reference for both research and management activities.
The user should recognize that these data encompass variation due to location and season, as well as experimental error. As an example, in some cases latest "seed fall" date is earlier than latest "fruit ripe" date.
The user should always examine the entire spectrum of data for each species. The user should also recognize that this is an unusually broad data base encompassing many species over a broad geographic range for a long period of time. Although these data were collected 40 to 50 years ago, we feel the results are as valid and useful now as they were envisioned at the outset of the study.
APPENDIX
Following are the original definitions of the phenological events provided the field observers as referenced in tables 1-6 of this paper. The time when the coniferous flowers become so old that they no longer liberate pollen.
More difficult to obtain than the commencement of height growth, and actual measurements recorded in the notebook toward the end of spring and early summer will help fix the date when elongation of the leader stops. Measure length of stem, without needles.
The time when the cambium has ceased to be slimy and the bark does not readily separate from the wood in testing with knife or ax.
In some species this occurs during the formation of summer wood, and in others it may be indicative of the cessation of diameter growth.
The time when at the tips of most of the twigs completely formed characteristic winter buds are in evidence.
Cones full size

Cones open
The time when the cones reach their mature length. Occasional comparison with old cones will help the observer Tlie date when sound cones begin to spread their scales and release the seed, usually after they have turned brown in color. The date when the average leaves of the plant observed reach mature size.
This requires the observer to know the size of the fully grown leaf.
Occasional measurements recorded in the notebook would not be amiss, or comparison with last year's fallen leaves. The date when the seeds begin to fall in considerable quantity naturally from the plant.
The time when general coloring of the foliage commences; care needs to be exercised to discriminate between injured or abnormal leaves and the normal autumnal coloring. The time when leaves begin to dry or turn brown or curl up as a sign of the cessation of life.
The date when a considerable fall of leaves is noted, care being taken not to confuse autumn leaf fall with leaf fall due to shedding of leaves on inside of crown or due to injury.
The time when autumnal leaf fall has reached the point when the trees and shrubs are pratically bare of leaves. 
